CD 

CO 

00 
00 
W 
H 



10 



15 



20 



25 



30 



35 



PATENT SPECIFICATION 

NO DRAWINGS 
(21) Application No. 51302/68 (22) Filed 29 Oct. 1968 
(23) Complete Specification fitfed 7 Oot. 1969 
(45) Complete Specification published 6 Sept. 1972 

(51) International Classification C07C 123 /00 // 1 19/20 

(52) Index a't acceptance 

020 2Z0 *£ 2 Ll 2 LZ 9 *J 9Y 30Y 320 328 364 36Y 652 
662 682 700 713 746 748 790 LA MG 

(72) Inventor DAVID GORDON PARSONS 

(54) POLY-p-AMIDINOPHENOXY ALKANES 

(71) We, MINNESOTA 3M 
LABORATORIES LIMITED, a British 
Company, of Morley Street, Loughborough, 
Leicestershire, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: 

This invention relates to poly-p-amidino- 
phenoxy alkanes and their preparation. 

According to the invention there is provided 
a poly-p-amidinophenoxy alkane having the 
general formula: — 



<"> 1288376 




wherein R 1 is a hydrogen atom, a lower alkyl 
group or a />-amidinophenoxy group havine 
the general formula: — 

and wherein all the n's are the same and each 

?to « -° r ^ fmm 1 tQ 6, provided 

that n is not 0 when R* is a p-amidinophenoxy 
group, and wherein the aromatic nucleus in 
each p-amidmophenoxy group may bear one 
or more lower alkyl, lower alkoxy, halo or tri- 
ttuoromethyl substituents provided that all the 
/►-anudinophenoxy groups are identical. 

Preferably each n is an integer of from 1 
to o. 

As used throughout this specification and 
appended claims the terms " lower alkyl " and 

lower alkoxy" embrace both straight and 
branched chain alkyl and alkoxy radicals, re- 
spectively containing from 1 to 6 carbon atoms, 
for example methyl, ethyl, n-propyl, isopropyl, 

2-ethylbutyl and 2,3-dimethylbutyl in the case 
of lower alkyl and methoxy, ethoxy, propoxy, 
isopropoxy, n-butoxy, tert-butoxy, n-arnoxy^ 
IPrice 2Sp] 



sec-amoxy, n-hexyloxy, 2-ethylbutoxy and 
A3-dimethylbutoxy in the case of lower 
alkoxy and the term "halo" embraces chloro, 
oromo, lodo and fluoro. 

The compounds of the present invention are 
solid crystalline materials. Elemental analysis, 
infra-red spectral and nuclear magnetic 
resonance data, taken together with the nature 
of starting materials and mode of synthesis, 
positively confirm the structures of the com- 
pounds. 

. JJ e c ? m P ounds of the present invention 
inhibit in vitro the "cancer coagulation 
factor" produced by Walker Carcinoma in 
Wistar rats and also inhibit in vivo the growth 
of Sarcoma 180 tumors implanted in hybrid 
mice by procedures hereinafter described. 

1 he compounds of the present invention can, 
it desired, be converted into their acid-addi- 
tion and quaternary ammonium salts. Salts 
which may be formed comprise, for example, 
salts with inorganic acids, such as the hydro- 
chloride, hydrobromide, hydroiodide, sul- 
phate and phosphate. They may also comprise 
salts with organic acids, including monobasic 
acids such as the acetate or the propionate, 
and especially those with hydroxy organic 
acids and polybasic acids, such as the citrate, 
tartrate, malate and maleate. Among the useful 
quaternary ammonium salts are those formed 
by such alkyl halides as methyl iodide and 
n-hexylbromide. Such acid -addition and 
quaternary ammonium salts may be employed 
in like manner as the bases from which they 
are derived. J 
The invention also provides a method of 
S ng an,ma l S other ^ h °nio sapiens 
meth i° d COmprises ^^tering 
thereto a poly-p-amidinophenoxy alkane in 

S anCe .^ Th P resent invention^ a 
pharmaceutically acceptable acid addition salt 
hereof or a pharmaceutically acceptable 
^ternary ammonium salt thereof of any 
mixture thereof. y 
n J**. 'mention also provides a method of 
preparing a poly-p-amidinophenoxy alkalne as 
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defined above which comprises treating with 
' ammonia an imino-ether of the formula: 



B 5 -C -{CH^O- 



J3 



wherein R 1 is a lower alkyl group and R- is a 
5 hydrogen atom, a lower group, or a group hav- 
ing, the formula: 

and wherein all the n's are the same and 
each n is 0 or an integer of from 1 to 6 pro- 

10 vided that n is not 0 when R" is a p-imino- 
etherphenoxy group, and wherein the aromatic 
nucleus of each p-iminoetherphenoxy group 
may bear one or more lower alkyl, lower 
alkoxy, halo or trifluoromethyl subsrituents 

15 provided that all of the p-iminoetherphenoxy 
groups are identical. 

An imino ether as defined above may be 
prepared by a method which comprises treat- ( 
ing a poly - p - cyanophenoxy alkane having 

20 the general formula: 

wherein R n is a hydrogen atom, a lower alkyl 
group or a p-cyanophenoxy group having the 
general formula: — 



wherein R= is a hydrogen atom, a lower alkyl 
group or the atom X and each X is a bromine 5U 
or iodine atom, in a solvent, there being at 
least one mole of alkali metal derivative of 
p-hydroxybenzonitrile present for each mole 
of halogen present in the polyhaloalkane. 

A preparation of the compounds of the 55 
present invention may thus be illustrated by 
the following reaction scheme: — 

3 I 



25 



-fcHAroO-c B » 



and wherein all the n's are the same and each 
n is 0 or an integer of from 1 to 6 provided 
that n is not 0 when R n is a p-cyanophenoxy 
group, and wherein the aromatic nucleus of 

30 each p-cyanophenoxy group may bear one or 
more lower alkyl, lower alkoxy, halo or tri- 
■ fiuoromethyl substituents, provided that all of 
the p-cyanophenoxy groups are identical, with 
an acidified alkanol of from 1 to 6 carbon 

35 atoms under anhydrous conditions in the 
presence of an inert organic solvent. 

A poly-p-cyanophenoxy alkane as defined 
above is described and claimed in copending 
application No. 51480/68 (Serial No, 

40 1,288,377), which also describes and claims a 
method for its preparation which comprises 
(a) refluxing an alkali metal derivative of 
p-hydroxybenzonitrile, the aromatic nucleus of 
which may bear one or more lower alkyl, lower 

45 alkoxy, halo or trifluoromethyl substituents, 
with a polyhaloalkane having the general 
formula: — 



L , R 4 0H J3 



The polyhaloalkane starting materials des- • 
cribed in the foregoing reaction scheme are CO 
known compounds that are commercially 
available or are, together with methods for 
their preparation, disclosed in the chemical 
literature. They may readily be prepared, for 
example from their corresponding poly- CD 
hydroxy alkanes by conventional halogenation 
procedures, e.g. bromination with phosphorus 
tribromide. The preparation of l-bromo-2,2- 
bis(bromomethyl)butane from the correspond- 
ing 2,2 - bis(hydroxymethyl) - n - butanol by 70 
treatment with phosphorus tribromide is des- 
cribed by Derfer et al, J. Am. Chem. Soc. 
67-1863 (1945), and the preparation of 2,2- 
bis(bromomethyl) - 1,3 - dibroompropane 
(pentaerythrityl tetrabromide) from pentaery- 75 
thritol by the same technique is described in 
Rev. trav. chim, 50: 921—30 (1931). Similarly 
the sodium derivative of p-hydroxybenzo- 
nitrile described in the foregoing reaction 
scheme is a known, commercially available, 80 
compound. Alkali metal derivatives other than 
sodium, for example the potassium and lithium 
derivative may be substituted in the reaction 
scheme for the sodium derivative of p-hydroxy- 
benzonitrile. . ®5 

Starting materials wherein the aromatic 
nucleus of the alkali metal derivative of 
p-hydroxybenzonitrile bear one or more lower 
alkyl, lower alkoxy, halo or trifluoromethyl 
radicals may be substituted in the foregoing 90 
reaction scheme in place of alkali metal 
derivatives of p-hydroxybenzonitrile wherein 
the aromatic nucleus is unsubs tinned. The use 
of such substituted starting materials results 
in the preparation of intermediates and final 95 
products bearing lower alkyl, lower alkoxy, 
materials, such final products having the same 
position or positions as in the starting 



1,288,376 



10 



15 



20 



25 



55 



60 



65 



85 



materials, sudh final products having the same 
utility as poly-p-amidinophenoxy alkanes 
bearing no substituents on the aromatic 
nuclei. 

The solvent in which the polyhaloalkane 
and the alkali metal derivative of the 
/>-hydroxybenzonitriie and refluxed preferably 
has a boiling point which is high, that is to 
say sufficently high that the rate of reaction, 
at the reflux temperature, is not inconveniently 
low. Normally the boiling point of the solvent 
I s L^t least 150°C, preferably in the range of 
150 C to 220°C, for example benzonitrile or 
dimethyl formamide. The reaction can be 
carried out under a nitrogen atmosphere. The 
poly-/>-cyanophenoxy alkane intermediate may 
be separated by conventional techniques of 
isolation and crystallisation. 

The poly-p-cyanophenoxy alkane inter- 
mediates may be converted to poIy-/>-amidino- 
phenoxy alkanes first by treatment with an 
acidified alkanol of from 1 to 6 carbon atoms, 
for example methanol, ethanol, n-propanol or 
isopropanol under anhydrous conditions in the 
presence of an inert organic solvent, for ex- 
ample chloroform, to form the corresponding 
imino ether. The imino ether thus formed need 

Analysis 



not be purified, but may be converted, after 
crude separation, into a poly-p-amidinophen- 
oxy alkane final product by treatment with 
ammonia, the reaction readily taking place at 
room temperature. The final product may be 
isolated and purified by conventional methods. 

The invention will now be illustrated with 
reference to the following Examples. 

Example 1. 

«)!-/>- Cyanophenoxy - 2,2 - bis - (p - cyano- 

phenoxymethyl)butane. 
. Sodium p-cyanophenate (45 g.) and 1- 
bromo - 2,2 - bis(bromomethyl)butane (30 g) 
were refluxed together in benzonitrile (250 
ml.). After filtering the hot mixture to remove 
the sodium bromide formed, most of the benzo- 
nitrile solvent was removed by vacuum dis- 
nnnA 011 ' Wsi * ,C W3S P 0ured {nt ° «ber 

(1000 ml.}. Remaining sodium bromide was 
removed and the ethereal solution was diluted 
with an equal volume of petroleum ether. This 
caused the product to precipitate as an oil 
which solidified upon trituration with meth- 
anol The solid was ^crystallised from meth- 
anol and decolorised over charcoal to yield 
34.2 g. of white needles, m.p. 93— 95 °C 



Calculated for Q 7 H 2 N 3 0 3 : C, 74.1%; H, 5.31%; N, 9.6% 
Found: C, 73.8%; H, 5.5%; ^9.7:% 



b)l - p - Amidinophenoxy - 2,2 - bis - p- 
amidinophenoxymethyl)butane. 

The tri-cyanophenoxy compound (32 z) 
formed as described in "a" above, was dis- 
solved in a mixture of anhydrous chloroform 
(150 ml.) and anhydrous ethanol (30 mlA 
cooled to 5°C and saturated with hydrogen 
chloride gas. The reaction was allowed to 
proceed at room temperature, the rate of con- 
version to the ethylimino ether being followed 
toy measuring the drop in intensity of the 

£?" r x^ band - Presence of a 

— O^N band was no longer detectable the 



ethylimino ether product was precipitated by 
pouring into anhydrous ether. The precipitated 
solid was dried in vacua at 40°C and then 
added to an ice cold solution of ammonia in 
methanol (10%, 250 ml.) and then kept at 
room temperature for 40 hours. The alcoholic 
ammonia was distilled off in vacuo and the 
residue shaken with 1 N. sodium hydroxide 
solution to give a gummy deposit. This 
material was recrystallised from 2 N. aqueous 
HC!. to - yield 19.5 g. of product in the form 
™ ^hydrochloride trihydrate, m.p. 220— 



Analysis: 

Calculated for Q 7 H 3 ,N 6 O a .3HC1.3H 2 0: C, 49.7%; 

Found: C, 50.2%; 



H, 6.3!%; 
H, 6.4%; 



N, 12.9%; 
N, 12.7%; 



O, 16.1% 
CI, 16.31% 



Example 2. 

a) 1,3 - Di - (p - Cyanophenoxy) - 2,2 - bis- 
{p - cyanophenoxymethyl)propane. 
Pentaerythritol tetrabromide (14.9 g.) and 
90 sodium p-cyanophenate (26 g.) were refluxed 



together in benzonitrile (100 ml.) under the 
same conditions as described in Example la to 

SiaSc* ° f CTystamne product > »*• 



95 



Analysis: 

Calculated for Q 3 H 2 „N,0 4 : Q 73.3%; 

Found: C, 72.8%; 



H, 4.5%; 
H, 4.5%; 
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b) 1,3 - Di : ' (p - amidinophenoxy) - 2,2- 
bis'- (p - amidinophenoxymcthyl)propane. 
The tetra~c\*anophenoxy compound pre- 
pared in " a " above was treated as described 



in Example lb to yield 19.4 g. of product in 5 
the form of a terrahydrochloride tetrahydrate, 
m.p. 232— 236°C 



10 



15 



20 



The inhibitory effect of the polyamidino- 
phenoxy alkancs according to the present inven- 
tion both in vitro on the "cancer coagulation 
factor" produced by Walker Carcinoma in 
Wistar rats and in vivo on the growth of 
implanted Sarcoma 180 tumors in hybrid 
mice was determined using protamine sulphate 
as a known standard inhibitor. The following 
tests illustrate the procedures employed and 
the results obtained. 



' Test 1. 

Acute toxicity determinations, in accordance 
with standard pharmacological test procedures, 
made for the compounds used in the following 
Tests 2 and 3 revealed the Mowing: (These 
compounds will be identified hereinafter by the 
letters A, B and C as used in this table). 
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A. Protamine sulphate standard: * N 
LD o mice: 250 mg./kg. (subcutaneous) 

LDj 0 mice: 94 mg./kg. (intraperitoneal) 

B 1 - p - Amidinophenoxy - 2,2 - H<p - amidinophenoxjTnethyl) butane: 
LD-omice: 112 mg./kg. (subcutaneous) 

LD^ mice: 47 mg./kg. (intraperitoneal) 

C 1,3 - di - (P - Amidinophenoxy) - 2,2 - bi<p ; amidinophenoxymethyl) propane: 
LD-y miceT 110 mg./kg. (subcutaneous) 

LD-1 mice: 50 mg./kg. (intraperitoneal) 

*LD values for protamine sulphate are those reported by L. Reiner et al, Proc. Soc. 
Exptl. Biol. Med. 50: 70— 4 (1942). 
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Test 2. 

In Vitro Anti-Cancer Coagulation Factor. 

At the growing edge of malignant tissues a 
fibrin is laid down ahead of the growth that 
according to O'Meara (Irish J. Med. Sci, 
1958, p. 474) is produced by a " cancer coagu- 
lation factor" in the cancer cells. This 
"cancer coagulation factor" is inhibited by 
protamine sulphate (Thornes and O'Meara, 
Irish J. Med. Sci, 1961, pp. 361—365). Using 
protamine sulphate as a standard, the poly- 
amidinophenoxy alkanes according to the 
present invention were evaluated for their 
abilitv also to inhibit "cancer coagulation 
factor ". The method used was a modification 
of that described by O'Meara (Irish J. Med. 
Sci, 1958, p. 474) and Boggust et al (Irish 
J. Med. Sci, 1 963, p. 131). 

A "cancer coagulation factor extract 
from a Walker Carcinoma in the Wistar rat 
was diluted to double the concentration at 
which it was known to produce clotting of 
a calcified plasma buffered substrate in less 
than 6 minutes. . M 

This diluted "cancer coagulation factor 
(0.5 ml.) was measured into each of a series 
of sterile plastic test tubes. To the first tube of 



the series was added a solution (0.5 ml.) of 
the compound to be tested. After thorough 
mixing 0.5 ml. of the mixture was added to 
the "cancer coagulation factor" solution in 
the next tube. 

This operation was repeated until the 
desired number of dilutions of the test com- 
pound in " cancer coagulation factor" extract 
had been set up. After mixing the mixture 
in the last tube, 0.5 ml. of the mixture was 
discarded. The series of tubes, each contain- 
ing 0.5 ml. of a mixture of equal parts of 
" cancer coagulation f actor " extract and test 
compound at various concentrations was incu- 
bated for 30 minutes at 37°C. After 30 
minutes, the tubes containing the mixtures 
were cooled rapidly in the refrigerator at 4°C, 
and, when cool, 0.3 ml. of calcium chloride 
solution was added. The concentration of the 
calcium chloride solution (1.25% by weight) 
was that which had already been f<^ d o J>y 
the Boggust et al (Irish J. Med. Sci, 1963 > 
pp. 131—144) technique to be the optimum 
for titrating " cancer coagulation factor' with 
the particular plasmas buffered substrate being 
employed in the test. 

Following the addition of the calcium 
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chloride solution, 0.5 ml. of the plasma 
buffered substrate was added and the rack of 
tubes returned to the 37°C water bath. The 
clotting time of each mixture during incuba- 

5 tion was then noted. 

In these tests two controls were used, 
plasma and an untreated " cancer coagulation 
factor" control. In the plasma control, the 
mixture of "cancer coagulation factor" and 

10 compound under test was replaced with 0.5 



ml. of distilled water. The untreated " cancer 
coagulation factor" control consisted of 0.5 
ml. of the "cancer coagulation factor" 
extract only diluted 1:2 with distilled water. 
At least three tubes of each control type were 
employed in each test and these were treated 
in precisely the same manner as the test solu- 
tion. 

Th* results of this test were as follows: 



Clotting Time in Minutes at 37 °C, 30 Minutes After the Mixing 
of Test Compound with 16 Protamine Sulphate Equivalent Units 
of Cancer Coagulation Factor* 



Dilution 
of 

Compound 


Untreated 
"Cancer 
Coagulation 
Factor" 


Compound 
A 


Compound 
B 


Compound 
C 


1/4000 


5 


No Clot 


No Clot 


No Clot 


1/8000 


4 


No Clot 


No Clot 


No Clot 


1/16000 


5 


No Clot 


17 


18 


1/32000 




No dot 


9 


9 


1/64000 




15 


8 


7 



« iwwiiuiit empale xi^uivaieni unit is denned as that amount of coagulation 
s^Xte° m 2 lgnant tumor w !* ich is neutrali sed by one microgram of protamine 
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The results of this test show both com- 
pounds B and C to have inhibitory activity 
against the " cancer coagulation factor " pro- 
duced by Walker Carcinoma in Wistar rats 
equal to about one-half that exhibited by com- • 
pound A, the known inhibitor protamine 
sulphate. 

Test 3. 

In Vivo Inhibition of Sarcoma 180 
Tumor Growth. 
Twenty-four hybrid mice of approximately 
24 grams weight each were implanted with 
small pieces of Sarcoma 180. The Sarcoma 
180 tumor material was originally obtained 
from the Chester Beatry Research Institute in 
London, and maintained through more than 
fifty passages in the breed of mice used. The 
mice used were laboratory bred hybrids. The 
tumor fragments from donor mice were 
implanted subcutaneously into the mice by 
trocar. The animals were then separated into 
three groups of eight animals each and treated 
as follows: 



Group I — Received on the 3rd, 4th, 5th and 
6th days after implantation 0.1 ml. 45 
physiological saline by intraperitoneal 
injection. 

Group II— Received on the 3rd, 4th, 5th 
and 6th days after implantation protamine 
sulphate in physiological saline at a dose 50 
of 16.8 mg./kg. administered intra- 
peritoneally. Protamine sulphate was used 
as a standard control because of its known 
inhibitory effect upon tumor growth 
(Muggleton et al, Lancet No. 7730, 1964, 55 
pp. 409—410). 

Group III— Received on the 3rd, 4th, 5th 
and 6th days after implantation 1-p- 
amidinophenoxy - 2,2 - bis(p - amidino- 
phenoxymethyl)butane in physiological 60 
saline at a dose of 16 mg./kg. adminis- 
tered intraperitoneally. 

On the seventh day the animals were 
euthanized and the tumors dissected out and 
weighed. The results of this test were as 65 
follows : 
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Weight in Grams of Developed Sarcoma 180 Tumors in Hybrid 
Mice Seven Days After Implantation of Tumor Fragment 



Group 


No. of 
Mice 


Tumor Weight in Grams ± S.E. 


I 


8 


0.468 — 0.017 


II 


8 


0.423 — 0.029 


III 


8 


0.319 — 0.036 



This experiment shows the pronounced 
inhibition of Sarcoma 180 Tumor growth in 
hybrid mice by 1 - p - amidinophenoxy - 2,2- 
5 bis - (p - amidinophenoxymethyl) butane 
(Group III) to be considerably superior to that 
exhibit by the known inhibitor protamine sul- 
phate (Group II). 

WHAT WE CLAIM IS : — 
10 1. A poly - p - amidinophenoxy alkane hav- 
ing the general formula: — 



7. A quaternary ammonium salt as claimed 
in "claim 4 which is the salt formed with 
methyl iodide or n-hexyl - bromide. 

8. A method for preparing a poly-p- 
amidinophenoxy alkane according to claim 1 
which comprises treating with ammonia an 
imino-ether of the formula: 



wherein R 1 is a hydrogen atom, a lower alkyl 
group or a p-amidinophenoxy group having 
15 the general formula: — 

_ M 

and wherein all the n's are the same and each 
n is 0 or an integer of from 1 to 6, provided 
that n is not 0 when R 1 is a p-amidinophenoxy 

20- group, and wherein the aromauc nucleus in 
each p-amidinophenoxy group may bear one 
or more lower alkyl, lower alkoxy, halo or tn- 
fluoromethyl substituents, provided that all of 
the p-amidinophenoxy groups are identical. 

25 2. 1 - p - Amidinophenoxy - 2,2 - bis - (p- 
amidinophenoxymethyl) butane. 

3. 1,3 - di - (p - amidinophenoxy) - 2,2- 
bis - (p - amidinophenoxymethyl)propane. 

4. An acid-addition salt or quaternary 
30 ammonium salt of a poly - p - amidinophen- 
oxy alkane as claimed in any one of the pre- 
ceding claims. 

5. An acid-addition salt as claimed m claim 

4 which is the hydrochloride, hydrobromide, 
35 hydroiodide, sulphate or phosphate salt or the 

salt of a monobasic or polybasic organic add. 

6. An acid-addition salt as claimed in claim 

5 which is the acetate, propionate, citrate, tar- 
trate, malate or maleate salt. 
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wherein R 4 is a lower alkyl group and R 5 is 
a hydrogen atom, a lower alkyl group, or a 
group having the formula: 



R 3 -C KV°-0- C3N 

wherein R* is a hydrogen atom, a lower alkyl 70 



J 3. 



50 



and wherein all the n's are the same and each 
n is 0 or an integer of from 1 to 6 provided 
that n is not 0 when R a is a p-iiruno-ether- 
phenoxy group, and wherein the aromauc 
nucleus of each p-iminoetherphenoxy group 
may bear one or more lower alkyl, lower 
alkoxy, halo or trifluoromethyl substituents 
provided that all of the p-iminoetherphenoxy- 
groups are identical. . 

9. A method as claimed in claim 8 wherein 
the imino ether is treated with ammonia at 
room temperature. , 

10. A method according to claim 8 or 9 
wherein the said imino ether is one formed 
by a method which comprises treating a poly- 
p-cyanophenoxy alkane having the general 
formula : 
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group or a p-cyanophenoxy group having the 
general formula:— 6 

and wherein all the ri's are the same and each 
* n is 0 or an integer of from 1 to 6 provided 
that n is not 0 when R 3 is a p-cyanophenoxy 
group, and wherein the aromatic nucleus of 
each p-cyanophenoxy group may bear one or 
more lower alkyl, lower alkoxy, halo or tri- 
iu fluoromethyl substituents, provided that aU of 
the p-cyanophenoxy groups are identical, with 
an acidified alkanol of from 1 to 6 carbon 
atoms under anhydrous conditions in the 
presence of an inert organic solvent 

11.. A method as claimed in claim 10 
wherein tie alkanol is methanol, ethanol, 
n-propanol or iso-propanol. 

12. A method as claimed in claim 10 or 
20 form m ^ organic solvent is cWor °- 

13. A method according to any of claim 10 
to 12 wherein the said poly-p^anophehoxy 
alkane is one formed by a method which com- 

1* P ? SC ! ( y «*"mg an alkah' metal derivative 
& of p-hydroxybenzonitrile, the aromatic nucleus 
or which may bear one or more lower alkyl, 
lower alkoxy, halo or trifluoromethyl sub- 
stituents with a polyhaloalkane having the 
general formula: — 



30 



wherein R 2 is a hydrogen atom, a lower alkvl 
group or the atom X and each X is a bromine 
or iodine atom, in a solvent, there being at 
least one mole of alkali metal derivative of 

35 p-hydroxybenzomtrile present for each mole of 
halogen present in the polyhaloalkane. 

14. t A method as claimed in claim 13 
wherein the alkali metal derivative of 
p-hydroxybenzonitrile is the sodium, potassium 

4U or lithium derivative. 




H f * m u eth ? d ? s claimed in claim 13 or 
claim 14 wherein the polyhaloalkane is a poly- 
bromoalkane prepared by treating the corre- 
tSmfde P ° lyhydro ^ a,kane with phosphorus 

16. A method as claimed in any one of 45 

™iTi 1 V° 15 -T hercin *c rea ^ of the • 
polyhaloalkane with the alkali metal deriva- 
tive of p-hydroxybenzonitrile is carried out 
under a nitrogen atmosphere. 50 

17. A method as claimed in any one of 
claims 13 to 16 wherein the reflux solvent has 

to 220°C P ° mt m rangC ° f fr ° m 150 ° C ' 

18. A method as claimed in claim 17 55 
wherem the reflux solvent is benzonitrile. 

19. A method as claimed in any one of 

w mS wv t0 16 - Wherein the reflu * solvent 
has a boiling point of at least 150°C. 

20. A method as claimed in claim 19 60 
wherein the reflux solvent is dimethylform- 

»3l' \ metho <* of Preparing a poly«p- 
amidmophenoxy alkane substantially as herein- 

22. A poly-p-amidinophenoxy alkane when- 
ever prepared by the method claimed k any 
one of claim 8 to 18 and 21. y 

23. A poly-p-amidinophenoxy alkane when- 70 

T^rs^ ** mM daimed * daim 

24. A method of treating animals other than 
nomosapiens, which method comprises ad- 
ministering thereto a poly-p-amidinophenoxy 75 
alkane as claimed in any one of claims 1 

•i ^? ' a P hai3 »aceutically acceptable 
acid addition salt as claimed in any one of 
claims 4 to 6, a pharmaceutically acceptable 

4 or claim 7 or any mixture thereof. 

25. A method of treating animals other than 
homosapjens, which method comprises ad- 

2?!^ ! hCT f? a P^-p-amidinophenoxy 
alkane as claimed in claim 23. q« 

REDDIE & GROSE, 

Agents for the Applicants, 

6, Bream's Building, 

London, EC4A 1HN. 



which copies may be obtained. * 



